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Abstract.
We have carried out a thorough analysis of non-magnetic cataclysmic
variables observed with ASCA, and have discovered possible periods in
three targets: WW Cet, EI UMa and IX Vel. These may be caused by the
rotation of the white dwarf at the centre of the disk, or by the progression
of a density wave in the inner accretion disk.
Periodic X-ray Modulations in Non-Magnetic CVs
X-ray observations of non-magnetic cataclysmic variables probe the inner region
of the accretion disc, where material slows from a Keplerian velocity in the disk
to accrete onto the white dwarf surface. The Japanese X-ray satellite ASCA
made 26 observations of 21 non-magnetic CVs, including 14 dwarf novae and 7
nova likes.
X-ray modulations have possibly been detected in 3 of the targets (WWCet,
EI UMa and IX Vel). Our highest confidence periods are a 9.8 minute periodicity
detected in WW Cet, and a 12.4 minute period detected in EI UMa. Both these
periods are well separated from the red noise that tends to dominate the low
frequency end of the power spectra. The third possible period is a 25.6 minute
period detected in IX Vel, but this is well within the red noise range and so it
is difficult to access its significance (see figure 1).
Since the X-rays originate from close to the white dwarf, these periods may
be due to the rotation of a weakly magnetised white dwarf at the centre of the
disk. Although no rotational velocity measurements have been made of our 3
targets, Sion et al. (1994) used HST observations to measure the rotational
velocity of the white dwarf in U Gem to be 50-100 km s−1. By assuming the
radius of the white dwarf is 109 cm, this implies that the rotational period of
the white dwarf is 10-20minutes, similar to the observed periods presented here
(see Sion 1999 for review of white dwarf rotation in CVs). These values are far
from breakup rotation rates theory predicts (eg. Livio & Pringle, 1998).
Another possibility is that the modulations arise from a prograde travelling
wave in the inner disk, which obscures and/or reprocesses radiation from the
central region (Warner & Woudt, 2001).
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Figure 1. A 9.8 minute period is detected in WW Cet (top) and a
12.4 minute period is detected in EI UMa (centre). In IX Vel (bottom)
a possible 25.6 minute period is detected, although the significance of
this peak difficult to quantify since it appears within the range of red
noise. The horizontal lines mark the 95% and 99% confidence levels,
and the vertical dotted lines show the orbital period.
Figure 2. The folded ASCA X-ray light-curve of the 9.8 minute mod-
ulation in WW Cet.
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